We consider the polynomials hn,m(x) (m ≥ 2) and the numbers hn,m (x = 1), which are the generalized Horadam polynomials and the generalized Horadam numbers, respectively. We also consider the polynomials h 
Introduction
In the paper [8] authors considered Horadam polynomials h n (x), which are given by the following recurrence relation h n (x) = pxh n−1 (x) + qh n−2 (x), n > 2,
with h 1 (x) = a, h 2 (x) = bx, (a, b, p, q are some real constants).
We emphasize some particular cases of the polynomials h n (x): 1 • For a = b = p = q = 1, we get the Fibonacci polynomials F n (x); 2 • For a = 2, b = p = q = 1, we get the Lucas polynomials L n (x); 3
• If a = q = 1, b = p = 2, then we get the Pell polynomials P n (x); 4
• If a = 1, b = p = 2, q = −1, then we get the Chebyshev polynomials of the second kind U n (x).
Generalized polynomials
In this section we introduce the polynomials h n,m (x) (m ≥ 2), the generalized Horadam polynomials, by
with h 1,m (x) = a, h n,m (x) = bp n−2 x n−1 , for n = 2, . . . , m. For x = 1 in (2), we obtain the generalized Horadam numbers h n,m :
with h 1,m = a, h n,m = bp n−2 , for n = 2, . . . , m. (2) and (3), we get Horadam polynomials h n (x) and Horadam numbers h n , respectively (see [8] ). Now, using the standard method, starting with the recurrence relation (2), we find that the function
is the generating function of the polynomials h n,m (x).
Remark 2. For m = 2, the relation (4) yields the generating function g(x, t) of the Horadam polynomials h n (x) ( see [8] , (13)):
Using the development of the function F (x, t), given by (4), into the series on t, then comparing the corresponding coefficients to t n , we obtain the explicit formula for the polynomials h n,m (x)
Remark 3. For m = 2 the formula (2.4) yields the explicit formula for Horadam polynomials h n (x) ( see [8] , (16)).
Taking x = 1 in (2.4), we get the explicit formula for the generalized Horadam numbers h n,m :
Some particular cases of the polynomials h n,m (x) (see [1, 3, 4, 5, 6] ) are:
3 Some properties Theorem 1. The polynomials h n,m (x) satisfy the following relation
Proof. Starting from the recurrence relation (2) and by the corresponding characteristic equation
where λ i , i = 1, . . . , m are the solutions of the equation (3.2), we have:
Using the relations (by (3.2))
Remark 4. For m = 2 the formula (5) yields (see [8] , (18))
Some special cases of the formula (5) are (see [5] ):
F n,m (x) − the generalized Fibonacci polynomials;
U n,m (x) − the generalized Chebyshev polynomials of the second kind.
Convolutions of the generalized Horadam polynomials
In this section we introduce the polynomials h (s) n,m (x), the convolutions of the polynomials h n,m (x), by
where n, m ∈ N, s ∈ N ∪ {0}, n ≥ m. Starting from (7), we get the following representation of the polynomials h
where n k = 0 for n < k.
Some particular cases of the polynomials h (s)
n,m (x) are:
n,m (x), the convolutions of the generalized Fibonacci polynomials and (4.2) becomes
If we use the known relations ( [7] , [4] ):
then (4.3) takes the following hypergeometric representation
n,m (x), the convolutions of the generalized Pell polynomials Next, for b = ap in (4), we get
Differentiating both sides of (4.3) to x, one by one, s-times, we find that
Namely, using the formula (4.4), we easily calculate the convolutions of the polynomials h n,4 (x)-Pell polynomials n s = 0 s = 1 Table 7 : P
